When a child reaches a certain age, he or she moves over to the adult physician. For this to maximally benefit the child, there has to be a process of equipping the child with skills required for taking on more responsibilities. Transitioning involves a process in which the adolescent with chronic illness is prepared ahead of time to enable them to eventually transfer to adult care with good outcomes. In high-income countries with wellorganized health financing, the transitioning process begins as early as 12 years. In Africa, this process is not as organized and most hospitals would write a referral letter once the child turns 18 and transfer to adult clinic. In four of our chronic disease clinics (asthma, HIV, sickle cell anaemia and chronic kidney diseases) patients up to 24 years old are still attending the paediatric clinics. Understanding transition readiness among African adolescents remains a gap. Our findings will form a basis for informed practices for adolescent clinics in African countries. Methods: This was a descriptive cross-sectional study of pre-transition readiness in adolescents and young adults with chronic illnesses attending four outpatient specialist clinics in a tertiary hospital in Enugu Nigeria. This was done using the validated STARx Questionnaire. Total scores were computed and scores nearer the upper limit of 90 were acceptable, while mean subdomain scores of 4 and above were considered as optimal level of transition readiness. Demographic and clinical data were also collected. Acceptability to move on to adult-oriented care was documented using binary response (yes/no). Cross tabulations were done, and likelihood ratios obtained for predictors of acceptability of transition. Significant value was set at p-value of ≤0.05. Results: A total of 142 adolescents and young adults aged 12 to 24 years were studied. There were 38.0% (54), 24.6% (35), 22.5% (32) and 14.8% (21) from HIV, sickle cell anaemia, asthma and nephrology clinics, respectively. Their mean age was 15.6 years ± 2.4, and 48.6% (69) were male. The mean total transition readiness score was 56±14 and this was not nearer the higher spectrum of total scores obtainable. Highest mean scores (3.7) occurred in the knowledge subdomain while least mean score (2) was noted in the use of medication reminders. The males had highest scores in the knowledge subdomain while the females were better informed about medication adherence and were more inquisitive about their chronic illness. Only about 37% (53) of the adolescents and young adults welcomed the idea of moving on to adult-care clinics. Children who had less frequent emergency hospital visits and better treatment outcome accepted the idea of transfer to adult care. Irrespective of the age all participants had suboptimal subdomain scores. High scores did not influence the participants' choice to embrace transfer to adult care.
Introduction: When a child reaches a certain age, he or she moves over to the adult physician. For this to maximally benefit the child, there has to be a process of equipping the child with skills required for taking on more responsibilities. Transitioning involves a process in which the adolescent with chronic illness is prepared ahead of time to enable them to eventually transfer to adult care with good outcomes. In high-income countries with wellorganized health financing, the transitioning process begins as early as 12 years. In Africa, this process is not as organized and most hospitals would write a referral letter once the child turns 18 and transfer to adult clinic. In four of our chronic disease clinics (asthma, HIV, sickle cell anaemia and chronic kidney diseases) patients up to 24 years old are still attending the paediatric clinics. Understanding transition readiness among African adolescents remains a gap. Our findings will form a basis for informed practices for adolescent clinics in African countries. Methods: This was a descriptive cross-sectional study of pre-transition readiness in adolescents and young adults with chronic illnesses attending four outpatient specialist clinics in a tertiary hospital in Enugu Nigeria. This was done using the validated STARx Questionnaire. Total scores were computed and scores nearer the upper limit of 90 were acceptable, while mean subdomain scores of 4 and above were considered as optimal level of transition readiness. Demographic and clinical data were also collected. Acceptability to move on to adult-oriented care was documented using binary response (yes/no). Cross tabulations were done, and likelihood ratios obtained for predictors of acceptability of transition. Significant value was set at p-value of ≤0.05. Results: A total of 142 adolescents and young adults aged 12 to 24 years were studied. There were 38.0% (54), 24 .6% (35), 22 .5% (32) and 14.8% (21) from HIV, sickle cell anaemia, asthma and nephrology clinics, respectively. Their mean age was 15.6 years ± 2.4, and 48.6% (69) were male. The mean total transition readiness score was 56±14 and this was not nearer the higher spectrum of total scores obtainable. Highest mean scores (3.7) occurred in the knowledge subdomain while least mean score (2) was noted in the use of medication reminders. The males had highest scores in the knowledge subdomain while the females were better informed about medication adherence and were more inquisitive about their chronic illness. Only about 37% (53) of the adolescents and young adults welcomed the idea of moving on to adult-care clinics. Children who had less frequent emergency hospital visits and better treatment outcome accepted the idea of transfer to adult care. Irrespective of the age all participants had suboptimal subdomain scores. High scores did not influence the participants' choice to embrace transfer to adult care.
Background
The chronicity of some medical conditions means that the disease occurs during the life span of the individual. Transitioning in children with chronic health conditions, from the paediatric to adult care is a planned and staged process that considers the various needs of the growing adolescents and young people with chronic medical conditions as they eventually transfer from child-centred to adult-oriented health-care systems. 1, 2 Having received care by a particular set of staff over years, the children are likely to be attached emotionally to their paediatrician and thus require readjusting to a new set of staff for continued care. While in adult-oriented care, the individual is further expected to take up more responsibility for selfcare.International guidelines and authors had recommended that planning for the transition from adolescent to adult care should begin at the age of 12 years to allow enough time for developing a transition plan. [3] [4] [5] This was supported by the American Academy of Pediatricians which described several activities designed to support transition beginning when a patient is 12 years old. 6 The recommendation is that a transition plan should have been written for every child by 14 years of age as a critical step to improve the transition process to adult-oriented healthcare. 7 These milestone ages correspond with commencement of puberty, which on the average is similar, but there may delay the transitioning process for the African adolescent who lags behind their Caucasian counterparts in cognitive development. 8 More so, the adolescent stage is associated with a period of lack of identity and psychological peculiarities of not being sure if they are adults or still children, self-assertiveness, not like being told what to do, emotional tantrums and mood swings, alongside understanding their new body changes and physiological adjustments. 9 All these may affect their transition readiness and their acceptability of the transfer process. Among African cultural practices includes that of having a deeprooted respect for elders. The transition and transfer process may be more turbulent where because of this respect, an adolescent may be continually regarded as a child as long as the parents/elderly caregivers are still living, and this would occur even in the adult clinics. The adolescent who already feels uncomfortable when being seen amidst infants and younger children, may feel worse amongst the adult and elderly in the adult clinic. This occurrence is also attributable to over dependence on the parents who then continually see them as children. This is in contrast to what is obtainable in the western world where independence is encouraged at an earlier age and teenagers by 18 years are already prepared to live independent lives. There is therefore the need to understand within the African context, what aspects of transition readiness are required and need to be emphasized early, to adequately prepare the adolescents and young adults, 10, 11 for smooth continuum of care.
This study assessed readiness of transitioning and eventual transfer to adult care in adolescents and young adults with chronic health conditions (asthma, sickle cell anaemia, Human Immunodeficiency Virus (HIV) infection and chronic kidney diseases such as Nephrotic Syndrome. They were also asked if they accepted the idea of moving care (willingness to move to adult care) and what reasons affected their answers. The results from this study hopefully, will inform best practices for pre-transition counselling while preparing them for adult continuum of care in our setting and beyond. Our findings will also form a bed rock for informed practices when setting up adolescent clinics in our setting and similar African countries.
Methods
This was a descriptive cross-sectional study of adolescents and young adults with four chronic illnesses attending the four major outpatient paediatric specialist clinics at the University of Nigeria Teaching Hospital (UNTH), Ituku-Ozalla, Enugu, Nigeria. Prior to commencement, permission was obtained from the original developers of the study questionnaire in the University of North Carolina School of Medicine while ethical clearance was obtained from the Human Research and Ethics Committee of the University of Nigeria Teaching Hospital Ituku/Ozalla, Enugu, Nigeria. A signed written informed consent was also obtained from each participants and their parent or legal guardian. Proportionate sample size calculations were used to obtain sample sizes based on the number of children who were 12 years and above, who had been consistent in their respective clinics in the preceding year. 12, 13 Records from the four clinics were thus obtained and carefully studied and the number of children whose records showed a minimum of four outpatient visits in the preceding year were considered as consistent. 14 These children were likely to have benefited appropriately from paediatric care and thus could give reliable data with regards to needs and gaps related to transitioning to adult care. Those who had less than four visits were excluded. The population was drawn from the total of 384 recorded adolescents and young adults that attended the 4 clinics in the preceding year. Based on their respective population in the clinics, we recruited consecutively the proportionate sample size required from the various clinics: 63, 39, 36 and 23 from, HIV, sickle cell anaemia, asthma, nephrology clinics, respectively. To collect data on transition readiness, the validated intervieweradministered Self-management and Transition to Adulthood with Treatment (STARx) questionnaire [15] [16] [17] was pretested and found to have good internal consistency (Cronbach's alpha 0.8), and was used via intervieweradministered survey. The STARx questionnaire also has external validity meaning that it can be applied to make deductions outside the context of children with asthma, sickle cell, nephrotic syndrome and HIV disease as it has been applied across a wide range of several other chronic conditions and found to be a sound tool that informed decisions for those chronic conditions. [15] [16] [17] [18] [19] [20] The STARx questionnaire has a total of 18 questions with three subdomains. The subdomains contain nine questions on Self-Management methods which includes questions like: How easy or hard is it to take your medicines like you are supposed to? How easy or hard is it to take care of yourself? There were three questions on disease knowledge that asked: How much do you know about your illness? How much do you know about what will happen if you do not take your medicines? The third subdomain section had six questions on Communication skills which includes questions like: How easy or hard is it to talk to your doctor? How easy or hard is it to make a plan with your doctor to care for your health? How easy or hard do you think it would be for you to move to adult care? The answer options ranged from "I do not need to do this" to "I always do this" and a sixth option of "not needed for my care" (allowed for questions not applicable to an individual patient). These were graded on a Likert scale of 0 to 5 and each question worth a maximum score of 5 and minimum of 0. The zero score was given if that skill was not necessary for a particular question, score of 1 for not knowing how to perform the necessary skill, up to a maximum score of 5 where the participant performed that particular skill consistently. According to the number of questions asked, the maximum total score obtainable in the self-management subdomain was 45, for knowledge subdomain, 15; and for the communication skills a total score of 30. A mean subdomain readiness cut-off score of ≥4 was adopted as an acceptable readiness score and this was equivalent to respondents starting to perform necessary disease management skills for that subdomain, and required during adult continuum of care. This was similar to the cut-off points assigned as readiness cut-off by a similar validated tool, the Transition Readiness Assessment Questionnaire (TRAQ) which had good correlations with the STARx Questionnaire. [21] [22] [23] Subdomain scores were combined to obtain the total scores with a possible maximum score of 90 and a possible minimum score of zero. Scores towards zero indicated that readiness for transition to adult care was lacking. The adolescents/young adults were thought to be suboptimally ready if the total scores were not clearly nearer the upper 90 maximum score, and thus the specific subdomain where skills were lacking needed to be addressed.
Other data collected were gender, current age, age at disease onset, if caregivers had fully explained the respective disease status to the affected child (illness disclosure), parental socioeconomic status, hospital visit frequency, bill payment mode (out-of-pocket or health insurance). As a follow-up of the last question asked in the communication subdomain (How easy or hard do you think it would be for you to move to adult care?), a documentation on the participants' acceptability of transfer to adult care (willingness to transit) was done. We also documented the possible reasons that may affect that decision and what age is the perceived ideal age for the African adolescent within the context of his/her culture. Beyond obtaining transition readiness score, this finding could help strengthen an adolescent counselling session for the African child and the reasons given serve as possible predictors for optimal or suboptimal transition readiness. These sub-analyses were important to this study to enable us contextually interpret and apply "an African perspective" to the findings from transition readiness scores. The respondents were thus required to answer "yes" or "no" to the acceptability of the transfer to adult care. Subsequently, they stated the reasons for their choices from listed options such as, "Yes" I am willing to transit because a) I am old enough to transit; b) I have overgrown coming to a paediatric clinic; c) I am not getting all the attention I need as an adolescent; d) I just want to change environment e) My doctor said I should move over; f) Others. Socio-economic status (SES) was determined using the level of education and type of vocation of parents and these were categorized into lower Class 3 (socioeconomic class [SEC] 4 and 5), middle Class 2 (SEC 2 and 3), and upper Class 1 (SEC 1), thus class I belonged to the highest, while class V belonged to the lowest economic cadre. 24 
Data Management and Analyses
Frequencies of the variables were done for initial descriptive statistics. The Shapiro-Wilk test was used to test for normality for continuous variables. Using the date of birth, participants current ages were further categorized into equal class intervals: 12 to ≤14 years, >14 to ≤17 and >17 years to fit into various developmental stages that may affect transition readiness. 22 The mean total scores and mean subdomain scores for transition readiness and the various percentages representing acceptability of transfer to adult care were represented in prose form. Test of association and cross-tabulations of possible predictors of transition readiness between variables were done across groups using t-tests for numerical variables (e.g. current age, mean age at diagnosis, frequency of clinic attendance) and chi-square tests used when computing categorical variables (e.g. chronic health condition, gender, age group, illness disclosure to the child, health payment plan). Significant findings were represented in tables. Statistically, significant value was set at a p-value of <0.05. (13) , respectively for social classes, I, II, III, IV and V. There were 89.4% (127) of study participants on self-paid health plan while 10.6% (15) were on some form of external health financing. Illness disclosure to the child had occurred in 81.0% (115). The mean age at diagnosis (all chronic cases combined) was 8.4 ± 4.8 years while the mean years of clinic attendance was 6.3 ± 5 years; with frequency of outpatient visits per year 5 ± 3.6 visits and inpatient admissions <1 per year.
Results

General Characteristics
Transition Readiness Scores
The mean of total transition readiness scores for all participants was 59±14. The transition scores when assessed by the clinic type showed: asthma 59±14; HIV 59±23; nephrology 59±12 and sickle cell anaemia (SCA) clinic 58±15. When assessed by the various age categories, total mean scores of 59±14, 59±13 and 58±17 were, respectively, obtained in participants 12 to ≤14 years, >14 to ≤17 and >17 years old. Though not statistically significant, the lowest total score was obtained by the older age category. The children from upper social class had total score of 59±13; those from middle class 60±11, while those from lower SEC scored 59±14. The total transition readiness scores were not influenced by belonging to any specific social class, age category, gender, duration of ill-health, disclosure status or the clinic type attended.
Transition Readiness Subdomain Outcomes
Self-Management Methods
This subdomain included questions like How often did you need someone to remind you to take your medicines? How often did you use things like pillboxes, schedules, or alarm clocks to help you take your medicines when you were supposed to? How often did you use the internet, books or other guides to find out more about your illness? How often did you work with your doctor to take care of new health problems that came up? In this subdomain, the participants had a total score of 27 out of a possible score of 45 and a mean score of 3. The highest mean score of 5 was obtained from the question: "how often did you take your medications by yourself" and the lowest mean score of 2.3 obtained from the question "how often did you use things like pillboxes, schedules or alarm clocks to help you take your medicines".
Knowledge Subdomain
These questions were included: How much do you know about your illness? How much do you know about taking care of your illness? How much do you know about what will happen if you do not take your medicines? In this subdomain, the participants had a total score of 11 out of a possible score of 15 and a mean score of 3.7. The highest mean score of 5 was obtained from the question pertaining to the knowledge of the consequences of missing prescribed medications, and the highest scores occurred in participants attending the HIV clinic.
Communication Subdomain
Some of the questions in this subdomain were: How easy or hard is it to talk to your doctor? How easy or hard is it to make a plan with your doctor to care for your health? How easy or hard is it to see your doctor by yourself? The participants had a total score of 20 out of a possible score of 30 and a mean score of 3.3. The lowest mean subdomain score 2, was obtained in two questions: whether they find it easy to make a plan with the doctor and whether they thought it would be easy to move to adult care.
Acceptability of Transferring to Adult-Oriented Care
The percentage of participants that welcomed the idea of transferring to adult care was 37.3% (53); while 62.7% (89) were unwilling to transfer to adult-oriented care, and this was more among the older age group, Table 2 . Of those not willing to change carer, 71% said they did not want to change their paediatric doctor and also did not feel ready yet to transit to adult-oriented care, Table 3 . Of the few willing to transfer to adult care, 43.3% wanted to do so because, they were old enough by their judgement. Children whose health were stable and were responding well to their current management without emergency hospital visits per year were more welcoming of the idea to move on to adult-oriented care; χ 2 =26.4; p= 0.02; LR= 30.6.
When these African adolescent participants were asked what the best age they would recommend as ideal to be transferred to adult care, they suggested 19.1±2.6 years.
Predictors of Transition Readiness and Acceptability of Transfer to Adult-Oriented Care
Influence of Specific Chronic Disease
For specific domain assessment, the self-management skills showed that among participants, those attending the HIV clinic, showed better skills in taking their medications unassisted. That notwithstanding, the idea of moving over to adult care was however still not acceptable to these children, p=0.015; LR 15.3, Table 4 .
Influence of Gender
When the communication skills domain was assessed, females fared better (high inquisitive skills mean score of 5), but the idea of moving over to adult care was however still not acceptable to these females (p 0.03), Table 5 . Note: a Illness disclosure: caregiver giving full information on chronic disease type and its implication to the child. 
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Among males, those with high knowledge mean score of 5, did not also want to change existing care plan to move over to adult-oriented care, p=0.05, LR 12.1, Table 6 .
Discussion
Transitioning from paediatric to adult care for adolescents with chronic health conditions is a planned process, even within cultural context. The adolescent is expected to take up more, if not full responsibility for self-care. Taking responsibility for self-care requires that the individual has adequate knowledge and experience about the specific chronic illness. Our study showed that females were more open to ask questions with good communication skills when compared to males. The African male may be seen with more ego and more reserved not ready to expose any lack of knowledge and this may affect his communication skills and ability to ask questions. Of note however, was that males who had more knowledge about their illness were still not embracing the idea of transitioning. A plausible explanation relates to the issue of confidentiality and stigmatization. As they become aware of their chronic condition as adolescents they may become less willing to have a new set of staff privy to their personal information. This is particularly true in a male African adolescent living with HIV, where his ego is at stake and the future of forming a nuclear family in the near future rests heavily on him and thus transfer to a new carer seen as a stranger, may not be a welcomed option. This study documented low mean scores in communication skills but good scores on knowledge sub-domains. This was similarly observed in a study done among adolescents with sickle cell anaemia (SCA). 16 Studies have reported the importance of having good communication skills and having good knowledge of medication intake before being considered as ready to be moved over to adult care. 16, 17 We noted that excellent communication skills alongside good knowledge of ones chronic illness did not translate to acceptability of change from paediatric care to adult-oriented care, because although females had better communication skills and were more open to ask questions, the knowledge acquired from the interaction did not positively affect their readiness to move over to adult care. This emphasizes the need to start on time to impart communication and interaction skills to children as this will be of great benefit to them even during the pre-transition stage.
Children attending the HIV clinic scored highly on the aspect of taking medications on their own without adult assistance. However, moving to adult-oriented care was still not acceptable to them. The high scores in this subdomain among children attending the HIV clinic may be related to awareness of the nature of their illness and consequences of missing medication. Adherence counselling is notably done routinely as part of the care package for the HIV infected adolescents attending our hospital. This, however, did not make them more likely to accept a move to adult care. This may also be related to the fear of stigmatization and breach of confidentiality.
Under self-care methods, all participants irrespective of the type of chronic illness, had their least scores in the use of reminders to take medications. Until their orientation is changed and they are taught better, use of medication counters and reminders may be perceived as a "white man practice." This then results in further dependence on adult help with increased chances of forgetting to take their medication if adult help is not available. In a similar study, 18 the most common reason in 50% of the participant for non-adherence was forgetfulness. The use of medication reminders, DovePress therefore, needs reinforcement during pre-transition counselling to help improve medication adherence outcomes. Concerning health financing, some studies have reported availability of necessary funds and the health structure/medical payment plans of individual countries to predict transition readiness. 1, 2, 10 Our study showed that majority of our participants paid out-of-pocket. In most African countries like Nigeria, the health insurance plans and packages are not as robust, thus assessment of influence of predictors such as payment plan showed that the bill payment plan neither influenced their transition readiness scores nor their acceptability to move to adult care. This is notwithstanding that our paediatric clinic costs and charges are much less compared to that of adult patients. Javalkara et al 25 in USA, showed that significant predictors of transition readiness included age, gender, and higher SES. In contrast, our study and that of Jensen et al 26 observed no significant influence of age, gender and social status on transition readiness. Lack of effect of sociodemographic factors in our study highlight the possible consequence of confidence developed over time by these children as they continued to bond with their Paediatricians, a bond that influenced their preference not to move on to adult care irrespective of the social status.
Participants with self-reported good response to their current management, had less emergency hospital visits, but this rather influenced them to be non-desirous of transfer to a new doctor. This probably reflects satisfaction with the "status quo" and preferring not to transit as has been suggested by other researchers. 15, 16 Benefits of well-managed transition include uninterrupted coordinated health care as well as reduced psychological fear and anxiety that may arise from meeting new doctors and learning new sets of instructions and taking care of oneself without much help anymore. 25 In some studies, transition-related benefits expressed by adolescents that had moved on smoothly to adult care, included feeling of satisfaction in being treated as adults and having a sense of independence in adult-oriented care. [26] [27] [28] This may have been impacted by possible early preparedness and telling the adolescents on time what to expect. Within our African cultural settings, with the inhibitory effect of respect for elders and not wanting to be quickly moved into same clinic with the elders, such organized and early process will be of great benefit. In the current study, more than 60% of participants did not want to change their current care set up. This included the "over-aged" clinic attendees who were already above the age of 18 years, and some who were up to 24 years. Similar to this, Huang et al 27 in their cohort of children with three chronic diseases: cystic fibrosis, inflammatory bowel disease and type 1 diabetes also had children as old as 20 years still being attended to by paediatricians. In another study, up to 5% of the study population in a paediatric service were also noted to be between the ages of 22 to 23 years. 26 This finding of older children still being seen in paediatric care may be improved if early initiation of transition is routinely practiced, with conscious efforts made at pre-transition preparations. In Nigeria, despite the cultural influence, the adult age of independence that accord some privileges like voting rights have remained at 18 years. This affects the age that the transitioning process is actively thought about and may have influenced our study participants suggesting 19 years as ideal age to transfer to adult care. This should not be so. Some guidelines 6, 28 have suggested ages as early as 12 to 14 years to move a child to adult care, but consensus opinion tend to rather adopt an individualized approach based on the transition readiness of each child. 29 As seen also in other studies 10, 26, 30 those who were not willing to move to adult-oriented care, expressed reasons related to strong paediatric staff (doctors and nurses) attachment. This highlights the need for early pre-transition preparations so that when it is time, it is a seamless transfer to adultoriented care even within our African context.
Study Limitation
The study did not asses what effect pre-transition counselling may have on transition readiness. The inclusion of and comparison with caregiver/family opinion would have given a more holistic picture of adolescent transition in Africa and what other factors may affect the process. The study was a cross-sectional study, as a longitudinal design would be more informative on the complete transition process however we were able to assess the pretransition readiness within the scope of our objective.
Conclusion
We emphasize that the transition process is totally different from a patient "transfer" to another clinic as may obtain in African settings. Transfer should occur only following a wellplanned transitioning which requires a ready and pre-informed participation of the adolescent, their caregivers, and the health system. This study demonstrated a suboptimal readiness to transitioning among our African adolescent with chronic illnesses. The necessary skills required for adult-oriented care was lacking. Many did not accept the idea of moving on over to new carers even when the scores were appropriate for knowledge or communication skills. Use of medication reminders is low irrespective of chronic disease condition. The need to scale up adolescent transition programmes in Africa is recommended.
